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(54) SUBSTRATE PROCESSOR 

(57)Abstract: 

PURPOSE: To provide a surface processor constituted 
so that the various processing of the surface of a 
substrate is realized by individually supplying fluid for 
processing to the substrate by such simple constitution 
that the cost and the installing space of a device are not 
increased. 

CONSTITUTION: The cover member 33 of a spin cup 32 
housing the glass substrate 16 is reciprocatingly moved 
up and down. A pair of slit nozzles 14a and 14b supplying 
the different kinds of resist liquid to the surface of the 
substrate 16 in the cup 32 is respectively horizontally 
supported by supporting bodies 39a and 39b and 
reciprocatingly moved on a guide rail 37. In a cover 47, 
wires 59a and 59b connected to motors 49a and 49b are 
laid and housed. By the motor 49a, the supporting body 
39a is horizontally moved along the faced long side 1 6a 
of the substrate 1 6 through the wire 59a. By the motor 
49b, the supporting body 39b is horizontally moved along 
the long side 16a through the wire 59b. 
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[Claim(s)] 

[Claim 1] A substrate processing device which supplies a fluid for processing to 
the surface of a substrate one by one, and performs predetermined processing to 
the surface of a substrate, comprising: 
a substrate support means to support a substrate. 

two or more fluid supply means which have a slit shape fluid discharge mouth 
which supplies a fluid towards the surface of a substrate supported by said 
substrate support means, respectively, and single guide mechanism to which it 
shows each fluid supply means so that each fluid discharge mouth may move to 
the surface of a substrate supported by said substrate support means at parallel, 
respectively. 

[Claim 2] The substrate processing device according to claim 1 provided with a 
driving means to which said two or more fluid supply means are moved 
selectively. 

[Claim 3] The substrate processing device according to claim 1 or 2 having further 
a substrate rotation means to rotate a substrate supported by said substrate 
support means. 

[Claim 4] A substrate supported by said substrate support means is a 
square-shaped board, and said guide mechanism, The substrate processing 
device according to any one of claims 1 to 3, wherein each fluid discharge mouth 
of two or more of said fluid supply means guides each fluid supply means movable 
along with two sides which a square-shaped board supported by substrate 
support means counters mutually. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention supplies the fluid of a predetermined 
processing agent to the surface of substrates, such as a glass substrate for liquid 
crystals, and a substrate for light filters, and relates to the substrate processing 
device which performs many processings, such as spreading of the resist to a 
substrate, development, etching, exfoliation, and washing. 
[0002] 

[Description of the Prior Art] As a conventional substrate processing device, the 
resist coater currently indicated, for example by JP,58-170565,A exists. Drawing 
4 is a figure explaining the structure of this device. The resist liquid 5 from the 
nozzle 4 in which the slit 4a was formed on the surface of this substrate 6 is 
dropped at band-like, rotating the circular substrate 6 at a low speed. Next, after 



1/9 



JP,08-02212«,A 



ending dropping of the resist liquid 5, the substrate 6 is rotated at high speed and 
the thin film of the resist liquid 5 is formed in the surface of the substrate 6. 
[0003] 

[Problem (s) to be Solved by the Invention] However, in such a device, since only 
one kind of resist liquid 5 can be dropped on the substrate 6, For example, when 
carrying out the coating treatments of the resist liquid 5 of a kind which is 
different to two or more substrates 6, respectively in parallel, two resist coaters 
will be needed and the installing space of apparatus cost and a device will 
increase. 

[0004] On the other hand, although a graphic display is omitted, In the 
conventional developer which carries out a development after exposing the resist 
film formed in the substrate face, after supplying a developing solution to a 
substrate face first and making a development start, after predetermined 
developing time progress, a penetrant remover is supplied to a substrate face, a 
developing solution is flushed from a substrate, and it removes from a substrate 
face. For this reason, since it is necessary to supply a developing solution and a 
penetrant remover to a substrate independently, respectively, it has the 
composition of arranging a respectively separate nozzle in a device and making it 
operating the object for developing solutions, and for penetrant removers 
selectively. 

[0005] However, in such a device, since the individual mechanism in which each 
nozzle is selectively located on a substrate face is needed, the composition of a 
device will become complicated. 

[0006] Then, this invention is a surface treatment device which supplies fluids for 
processing, such as resist liquid, to a substrate, and processes a substrate face. 
The purpose is the easy composition of not increasing the apparatus cost and 
installing space, and is providing the substrate processing device which supplies 
the fluid for processing to a substrate individually, and enables various 
processings of a substrate face. 
[0007] 

[Means for Solving the Problem] In order that this invention may solve an 
aforementioned problem, a substrate processing device of claim 1 is characterized 
by that a substrate processing device which supplies a fluid for processing one by 
one on the surface of a substrate, and performs predetermined processing to the 
surface of a substrate comprises: 
a substrate support means to support a substrate. 
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two or more fluid supply means which have a slit shape fluid discharge mouth 
which supplies a fluid towards the surface of a substrate supported by substrate 
support means, respectively. 

single guide mechanism to which it shows each fluid supply means so that each 
fluid discharge mouth may move to parallel on the surface of a substrate 
supported by substrate support means, respectively. 

[0008] A device of claim 2 is provided with a driving means to which two or more 
fluid supply means are moved selectively. 

[0009] A device of claim 3 is further provided with a substrate rotation means to 
rotate a substrate supported by substrate support means. 
[0010] Guide mechanism guides each fluid supply means so that each fluid 
discharge mouth of two or more fluid supply means may move a device of claim 4 
along with two sides which a square-shaped board supported by substrate 
support means counters mutually while a substrate supported by substrate 
support means is a square-shaped board. 
[0011] 

[Function] In the device of claim 1, since it has the single guide mechanism to 
which it shows each fluid supply means so that each fluid discharge mouth may 
move to parallel on the surface of a substrate, respectively, and guide mechanism 
is made common, it is not necessary to establish guide mechanism for every fluid 
supply means. Therefore, a substrate processing device can be considered as the 
easy com position which does not increase the apparatus cost and installing space. 
[0012] Since the substrate processing device of claim 2 is provided with the 
driving means to which two or more fluid supply means are moved selectively, it 
can supply individually the fluid for processing from each fluid supply means to a 
substrate, and can enable various processings of a substrate face. 
[0013] Since the substrate processing device of claim 3 is further provided with a 
substrate rotation means to rotate the substrate supported by the substrate 
support means, it can supply the fluid for processing to a substrate uniformly on 
the occasion of processing of a substrate. 

[0014] Since each fluid discharge mouth of two or more fluid supply means shows 
each fluid supply means movable to the substrate processing device of claim 4 
along with two sides which a square-shaped board counters mutually, guide 
mechanism, Direct supply of the treating fluid can be carried out to the field 
approximated to the shape of the square-shaped board, and more uniform 
processing can be attained over the whole square-shaped board. 
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[0015] 

[Example] Drawing 1 is a top view of the surface treatment device of the 1st 
example. Like a graphic display, the lid member 33 of the spin cup 32 which 
accommodates the glass substrate 16 of the square shape for liquid crystals 
reciprocates up and down according to the rising and falling mechanism 35b via 
the support member 35a. Two or more sorts resist liquid A which is a fluid for 
processing of a different kind, and B (for example, positive-resist liquid and 
negative- resist liquid) are supplied to the glass substrate 16 in this spin cup 32, 
respectively from the slit nozzles 14a and 14b of the couple which is a fluid supply 
means. Each slit nozzles 14a and 14b are horizontally supported by the 
respectively movable base materials 39a and 39b. These base materials 39a and 
39b are supported with the guide rail 37 of the couple by which parallel 
arrangement was carried out on both sides of the spin cup 32. 
Along with this guide rail 37, reciprocation moving is possible for both the base 
materials 39a and 39b in the guide rail 37 top to the longitudinal direction of a 
drawing independently respectively. 

In the drawing, only one guide rail 37 is illustrated, and the guide rail of another 
side is hidden in the covering 47, and is not illustrated. By thus, the thing for 
which they are driven single guide mechanism being constituted by the two guide 
rails 37, and guiding by this guide mechanism as the base materials 39a and 39b 
are explained below. The slit nozzles 14a and 14b fixed to the base materials 39a 
and 39b can be moved in parallel with the surface of the substrate 16 on the spin 
chuck 24 selectively, respectively. That is, in this covering 47, the wire 59a and 
59b of the couple connected to the motors 49a and 49b of a couple is built over 
and accommodated. The motor 49a carries out horizontal migration of the base 
materia 39a via the wire 59a along the long side 16a of a couple where the glass 
substrate 16 counters. The motor 49b carries out horizontal migration of the base 
material 39b along the long side 16a via the wire 59b. The motors 49a and 49b of 
a couple and the wire 59a and 59b of the couple serve as a driving means to which 
it moves selectively, corresponding base materials 39b [ 39a and ] 14a and 14b of 
a couple, i.e., slit nozzles of a couple. 

[0016] As shown in the side view of drawing 2, the glass substrate 16 is being 
fixed by vacuum absorption on the spin chuck 24 which is a substrate support 
means. The spin chuck 24 rotates at desired number of rotations with the glass 
substrate 16 focusing on the vertical axis which moves to the position of a request 
of a drawing sliding direction with the glass substrate 16, and passes along the 
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center by control of the zipper drive mechanism 26 which is a substrate rotation 
means. The slit nozzles 14a and 14b of a couple are provided with the slits 14d 
and 14e v/hich are the deliveries of resist liquid, respectively. Each slits 14d and 
14e are prolonged in the direction (namely, horizontal direction of a device) 
respectively vertical to space. From these slits 14d and 14e, resist liquid A and B 
are breathed out, respectively and it is supplied on the glass substrate 16. 
[0017] On the occasion of supply and spreading of resist liquid A and B, the slit 
nozzle 14a, The horizontal migration of either of the 14b is made to carry out 
above the shorter side 16b of the glass substrate 16, the glass substrate 16 is 
raised with the spin chuck 24, and the surface of the glass substrate 16 is made to 
approach directly under one of the slits 14d and 14e. And these slit nozzles 14a 
and 14b are moved, making resist liquid A and B breathe out from one close to the 
surface of the glass substrate 16 of the slit nozzles 14a and 14b. 
[0018]The extension to the whole substrate face of resist liquid A and B is faced, 
The glass substrate 16 descends with descent of the spin chuck 24, and is 
accommodated in the space which is formed with the top rotor plate 42a which 
has descended with the lid member 33 simultaneously, and the lower rotor plate 
42b currently fixed to the bottom and which was sealed mostly. And the high 
velocity revolution of the glass substrate 16 on the spin chuck 24 is carried out in 
this closed space with the top rotor plate 42a and the lower rotor plate 42b. 
[0019] Hereafter, operation of the device of the 1st example shown in drawing 1 
and drawing 2 is explained. First, according to the rising and falling mechanism 
35b, the lid member 33 is moved up with the top rotor plate 42a, and the spin cup 
32 is made into an opened state. Next, the spin chuck 24 is raised, the glass 
substrate 16 is transferred to this with a carrier robot (a graphic display is 
omitted), and it changes into the state which can apply resist liquid on the glass 
substrate 16 surface. Next, one slit nozzle 14a (it corresponds to resist liquid A) of 
the slit nozzles 14a and 14b is moved above the shorter side 16b by the side of the 
drawing of the glass substrate 16, The glass substrate 16 is raised with the spin 
chuck 24, and the upper surface by the side of the shorter side 16b on the 
left-hand side of drawing 2 of the glass substrate 16 is made to approach the slit 
14d of this slit nozzle 14a lower end. Next, the slit nozzle 14a is moved to the 
horizontal direction of the right direction of drawing 2 by constant speed, with the 
posture maintained, making resist liquid A breathe out from the slit 14d. As a 
result, resist liquid A is thinly applied to the portion except the periphery on the 
surface of the glass substrate 16. Next, after dropping the glass substrate 16 with 
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the spin chuck 24, the lid member 33 is dropped, the top rotor plate 42a and the 
lower rotor plate 42b are fixed mutually, and the high velocity revolution of these 
is carried out with the glass substrate 16 on the spin chuck 24. As a result, resist 
liquid A on the glass substrate 16 spreads uniformly, and the thin film of resist 
liquid A is formed on the glass substrate 16. Next, the glass substrate 16 is raised 
with the lid member 33, and the glass substrate 16 is taken out out of the spin cup 
32. 

[0020] The glass substrate 16 is exchanged and the above operations are 
repeated. Under the present circumstances, the kind of resist liquid is also 
exchangeable. When applying resist liquid B on the glass substrate 16, another 
glass substrate 16 is first set on the spin chuck 24, and it changes into the state 
which can apply resist liquid on the glass substrate 16. Next, the slit nozzle 14b is 
moved above the shorter side 16b on the right-hand side of drawing 2 of the glass 
substrate 16, the glass substrate 16 is raised with the spin chuck 24, and the 
upper surface by the side of the shorter side 16b on the right-hand side of 
[ drawing ] the glass substrate 16 is made to approach the slit 14e of this slit 
nozzle 14b lower end. Next, the slit nozzle 14b is moved to the horizontal direction 
on the left-hand side of a drawing by constant speed, with the posture maintained, 
making resist liquid B breathe out from the slit 14e. As a result, resist liquid B is 
thinly applied to the portion except the circumference on the surface of the glass 
substrate 16. Then, the thin film of resist liquid B is formed on the glass substrate 
16 by a high velocity revolution. 

[0021] Like explanation, above in the substrate processing device of the 1st 
example. The common guide rail 37 which shows the slit nozzles 14a and 14b of 
a couple movable to parallel to the surface of the glass substrate 16, respectively, 
Since it has the motors 49a and 49b of a couple to which the slit nozzles 14a and 
14b of a couple are moved selectively, and the wire 59a and 59b of a couple, it is 
not necessary to form the guide rail 37 for exclusive use in every a pair each of slit 
nozzle 14a, and 14b. Therefore, it can have easy composition which supplies 
individually, and the various processings of the glass substrate 16 of are attained, 
changing suitably resist liquid A which should be applied on the glass substrate 16, 
and B, and does not increase the cost or the space of a device. Since it shows 
around so that this can move the slit nozzles 14a and 14b of a couple along the 
two long sides 16a where the glass substrate 16 counters mutually in the guide 
rail 37, Direct supply of the resist liquid can be carried out to the square-shaped 
field approximated to the shape of the square-shaped glass substrate 16, more 
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uniform processing can be attained over the square-shaped whole glass substrate 
16, and, moreover, the futility of resist liquid can be excluded. 
[0022] Drawing 3 is a side view showing the composition of the surface treatment 
device of the 2nd example. Fundamentally, since the device of the 2nd example is 
a device of 2 Kapp methods of the structure which arranged the surface treatment 
device of the 1st example horizontally, it gives the same numerals to the 1st 
example and identical parts, and omits explanation. The device of the 2nd 
example is provided with the two spin cups 32 of the same structure like a graphic 
display. Each glass substrate 16 accommodated in these spin cups 32 receives 
supply of the resist liquid from the three slit nozzles 14a, 14b, and 14c which carry 
out the regurgitation of of a different kind resist liquid A and the B. These three slit 
nozzles 14a, 14b, and 14c are independently guided in the same guide rail 37 top, 
respectively, and reciprocate to the horizontal direction of drawing right and left. 
The slit nozzles 14a and 14c breathe out resist liquid A on each glass substrate 16 
in both the spin cups 32, and the slit nozzle 14b carries out the regurgitation of the 
resist liquid B on each glass substrate 16 in both the spin cups 32. 
[0023] In the substrate processing device of the 2nd example, the three slit 
nozzles 14a and 14b, Since it has the same guide rail 37 that shows in parallel 14c 
movable to the surface of the glass substrate 16, each slit nozzles 14a, 14b, and 
14c are moved selectively and discharging is carried out, It is not necessary to 
form the guide rail 37 in each slit nozzles 14a and 14b and every 14c. Therefore, 
it can supply individually, changing suitably resist liquid A which should be applied 
on the glass substrate 16, and B, and a substrate processing device can be 
considered as the easy composition which does not increase the cost or space. By 
the single slit nozzle 14b of a center section, since resist liquid B can be supplied 
to each glass substrate 16 in both the spin cups 32, one slit nozzle is omissible as 
a result. 

[0024] As mentioned above, although it was based on the example and this 
invention was explained, this invention is not limited to the above-mentioned 
example. For example, the process of rotating the glass substrate 16 and diffusing 
resist liquid after spreading of resist liquid is not necessarily indispensable. 
[0025] The combination of the resist from which viscosity differs besides the 
combination of a positive resist or negative resist can also be used as resist liquid 
in which the kinds supplied to the slit nozzles 14a and 14b differ. When supplying 
beforehand the resist liquid in which it diluted to a substrate face, preventing 
crawling of the resist liquid of a substrate face and preventing generating of a 
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pinhole, as resist liquid in which kinds differ in each slit nozzles 14a and 14b, The 
combination of the diluted resist liquid and the resist liquid of final finishing can be 
used. 

[0026] The fluid for processing supplied to the slit nozzles 14a and 14b is not 
restricted to resist liquid, but the following fluids for processing can be used for it. 
For example, when applying to processing equipment, it can constitute so that the 
developing solution in which concentration differs can be supplied to the slit 
nozzles 14a and 14b, respectively, and the developing solution in which 
concentration differs for every substrate can also be used properly. A developing 
solution and washing (rinse) liquid can be supplied to each slit nozzles 14a and 
14b, respectively, and the slit nozzles 14a and 14b can also be properly used by 
the development and the washout of a developing solution of one substrate. 
[0027] When applying this invention to an etching device, it can constitute so that 
the etching reagent in which concentration differs can be supplied to each slit 
nozzles 14a and 14b, respectively, and the etching reagent in which concentration 
differs for every substrate can also be used properly. An etching reagent and 
washing (rinse) liquid can be supplied to each slit nozzles 14a and 14b, 
respectively, and the slit nozzles 14a and 14b can also be properly used by etching 
and the washout of an etching reagent of one substrate. 

[0028] When applying this invention to a stripping device, it can constitute so that 
the release liquid in which concentration differs can be supplied to each slit 
nozzles 14a and 14b, respectively, and the release liquid in which concentration 
differs for every substrate can also be used properly. Release liquid and washing 
(rinse) liquid can be supplied to each slit nozzles 14a and 14b, respectively, and 
the slit nozzles 14a and 14b can also be properly used by exfoliation of one 
substrate and the washout of the release liquid. 

[0029] When applying this invention to a washing station, a penetrant remover 
and nitrogen gas (or dry air) can be supplied to each slit nozzles 14a and 14b, 
respectively, and the slit nozzles 14a and 14b can also be properly used by 
washing of one substrate, and subsequent desiccation. That is, a slit nozzle can 
also be properly used with a penetrant remover (fluid) and the nitrogen gas for 
desiccation (gas). 

[0030] Further, also when using two kinds of gases properly, can apply this 
invention, and, Much fine pores are able not only a slit like the above-mentioned 
example but to use [ the shape of the delivery which carries out the regurgitation 
of a fluid or the gas, and ] the nozzle which has the delivery arranged by slit shape, 



8/9 



JP,08-022128,A 



and, Many detailed needlelike nozzles are able to use the nozzle which has the 

delivery arranged by slit shape. 

[0031] 

[Effect of the Invention] In the device of claim 1, since it has the single guide 
mechanism to which it shows each fluid supply means so that each fluid discharge 
mouth may move to parallel on the surface of a substrate, respectively, it is not 
necessary to establish guide mechanism for every fluid supply means. Therefore, 
a substrate processing device can be considered as the easy composition which 
does not increase the apparatus cost and installing space. 

[0032] Since the substrate processing device of claim 2 is provided with the 
driving means to which two or more fluid supply means are moved selectively, it 
can supply individually the fluid for processing from each fluid supply means to a 
substrate, and can enable various processings of a substrate face. 
[0033] Since the substrate processing device of claim 3 is further provided with a 
substrate rotation means to rotate the substrate supported by the substrate 
support means, it can supply the fluid for processing to a substrate uniformly on 
the occasion of processing of a substrate. 

[0034] Since each fluid discharge mouth of two or more fluid supply means shows 
each fluid supply means movable to the substrate processing device of claim 4 
along with two sides which a square-shaped board counters mutually, guide 
mechanism, Direct supply of the treating fluid can be carried out to the field 
approximated to the shape of the square-shaped board, and more uniform 
processing can be attained over the whole square-shaped board. 



9/9 



(19)0*H#ff/T (J P) 



<«> & m ^ w= & ^ (a) 



^||3p8-22128 

(43)^BB0 ^£8^(1996) IB 23 0 



(51) IntCl. 6 
GO 3F 
B05C 

GO 2 F 
GO 3F 



7/16 
5/02 
11/08 
1/1333 
7/30 



5 0 2 



5 0 0 
5 0 1 



F I 



(2i)aus#^ 


4#1B¥6- 156073 


(71)tBISA 


000207551 










(22)tti«B 


^6^(1994) 7^7 0 


















(72)SSM# 










««**aiif*si«r48o«fto i *b* 






































(74)«3SA 





(54) CSl^oS*] StKfflJltt* 



(57) 

[gift] igg^* h&t/iSMx^-*^*^^ 

*&-r-5— ft<D*V y h/X/W 4 a, 1 4 b ^rfr^: 
tl^*3 9a, 3 9 bilio-CTk^PIC^S^ #>f 

-^49a, 4 9 b^SNKSiXfc!7>rr 5 9 a, 59b 

f^-r^fi^ 16a {CftoT*¥^i(l^^:5o * 4 9 
bit !7^75 9 b^Lt, 3E*»#3 9 b SrSifl 1 6 



39a 

=4 



1 

1 — T 



t — T 



14a 



33 42a 
/ / 37 39b 



14d 




,16b CP 16b, 



16 




\ \X 14e 



14b 



24 42b 32 
J — 26 



<ftM¥8-22128 



(2) 



s * s re»^a *« x. 5 r. fc % vm t -r z> m^m i ie» 

fcSSttr?*>!K «HB*rt^ikf±, *ME**^i«#:#t» 
[»B<0B»4KB1 

[0 0 0 1] 
[0 0 0 2] 

B358-17056 5^&^P^£;ftTV>5l^X h 

*5O*T*l*TLT!0*e>, Sffi6£i*ircieHB£ii: 
[0 0 0 3] 

[0 0 0 4] H^Sr«*i"536*> *«*ffiK*/* 



30 



40 



HJ^$ii:Td^WS<ogL<ft«rl«lftaa^, ****** 

[0005] La»u*a*e>, ^o<t5**«"ett> 
[0006] ^<^Wi> hJS^f^toa 

[0 0 0 7] 

[0008] ^fc, m&T%2<nmnn> *#<B8t#fltie 

[0 0 0 9] 3 «E3E«F*a^ 

[0 0 10] »*«4(0*«Hs SS^ft^ic 

«*&¥ao#8t#qtai p ^ssst*^a $ jxfc a 
*rt^a^#«e#^^a**rtr5-t*w«ti- 

[0011] 

#St#«tJie¥awl:^SI6rt^a«r»Jt5iK*d« 

[0 0 12] ^fc, M^«2 0X««!39tt(r±s 

*frW#&^a*»RW{-»» ***K»^a*»*.s 



ttBfJ¥8-22128 



(3) 

3 

[0013] £fc, m&m3<nmmfammsn, mm^. 
[ooi4] a»*«4^sffi«!f3ffi«flifi N 

[0015] 

[%K0il] Bin, »Hafc«o*ffi»3ffi3S11^5pffiH 
r#>5 0 6 
SrJR^-t"5^ 2<Dm$tftf3 3 ft £#lf|5tf 

3 5 a ^UMW3 5 b J: or ±Tf-*£MH- 
5 0 Z.<D^\L^13 yfZ 2rt(0^7^ISl 6 lUft ft 
ftflt^ai: ■*>£— *t<£>* y^;X;H4a, 14b 

B 20 

MMIS$tl5 0 ^y>7f;X/W4a, 14b 
ft W?M»^»3 9a, 3 9bWot*¥ 
M3fc**£;h,r^5o :^)iftft3 9a, 3 9b(l * fc? 

/V3 7(rioT3tl*S*tT*3!!), MS«f*3 9a, 3 9 

otv^ 0 #33, Elffi^rft -*wWKi/-;V3 7 
tf>^a*ia^£*L, {&jj(D04 F>- /Wi*^- 4 7K.RB 

/v 3 7 C J; c t *-^) J iit ^ !) , Z(D 
36rt^a^<t Otf-Y KUftdSfe, Jft»3 9a, 39 b 

a N 39bCB^^fcX!Jy h;X;H4a, 14b 
Sr-ttt-etua^Wi-^ ^24 iioo^K 1 6 co 

4 7rttCtt, -^^e-^4 9a, 4 9 b l^g 
Sftfc— n<rj?4T 5 9 a, 5 9 b *«»*t«SixTJR* 
SttTV^So ^4 9aft I7^T59a^t-C, 
£##3 9 a ^7^ISl 6<7)#trR]i-5— #f<£>:652 1 40 
6aMoT*¥MH5o ^e — *4 9bft !7>f T 
5 9 bHlt, 3c£H£3 9 b£^321 6 aMoT* 
¥^»S-&e o -^-^4 9a, 49b^- 

^y^75 9 a s 5 9 b ttt, 

39a, 3 9 b t4t?"b-^^ y y b ; X;H 4 a , 
1 4 bfir3■^^I»^»■b^F*5■E■b^a^:4oTV^S G 
[0 0 16] m2(DMMm^irXo^, #7*S4E1 

6it is^stfc^xtfyft^^ 2 4±jcjis 

R^^oTH^StbTV^o ^t^^ ^ 2 4 ft 



4 

r, Elffi±T*l^^0fM^tt:Jlt^7^*ffil 6 i: fct 

^^16iifc^)Jfaco|i|fi»-Cia<Ki-5 0 -*ha* 
JyF;X;H4a, 1 4 b ft itl^tlUi/X h^<D 

s> M 4 d, 14elt **t-yix3Rffi^*B:>t*lSl (*T 

ftfo*>tt«o*¥*iRi) i-®tf5 0 rft^y^i 

4d, 14e^tt, *ft-pjh,V^* h«A, B^P±m 

[0 0 17] F$A, B60tt*& • ^flilC^UT 

ft * li 3/ h y X/P 14a, 14b <D^-?tlfa—Jj$:jf 
7*ftKl 6<£>ffii2 1 6 b co_h^(C7k^^j£i4; N 

V^"fttJ0^^ y y M 4 d, 14e (^CTt-^^^S^ 

BCfiSlfcV^f tlJi^^ y y b y X;H 4 a , 14b 
^b^y^FSA, B*PtfflStooi(^^y s/h/X 
/H 4 a, 14 b^^fb^i^^o 
[0 0 18] u^hftA, B^StRSffi^ftf^ttag 
lORUCtt, ^7^Sil6^^t°yft7^24^T 
PH:tt4otT»U l«:fM33^Ht*T 
UT#^±«f|S[Hl(5ffi4 2 a TWJ-HSS ttTV^T^ 
@ite«4 2 b t ^J:o-C»*S*t5(5Hr«BBSixfeffilB 

^2 4W7XIS16^ ±^0feS4 2a^tK 

Ta5iH]tetE4 2 b ^ t tt-ssaiiHtoi-So 

[0019] J^T, El 1 AWm 2 iZTjk-tfB 1 mmm^b 

or. *S|5*t3 3 «r_bSl$lHlte*R4 2 a £ £ t>{£_b#f;i# 

2 4£±|?-£^ rttdlKSn/Sy b (0^ 
Sr*K) CJ:o«7^ISl6»iU ^7^SS 
1 6Sffi±i:i/^ b^itt^^^lit^c Sc 
IC, ^!l-^;X;H4a, i4bo5^^)-^^y 
j/FyX;H4a (l^* h«Afc*tfS) £#7*S*K 
1 6oO0MliJcoffi3221 6 bco_b^^ib^ii:, .xt: 0 ^ 
t ^ ^ 2 4 t ^ ti:^7^SS 1 6 ^±#$ii:t, 

*y 3/ hyx/n 4 aTS^o^y s> n 4 dcix/^s 

4R1 6^@2 60^fIij60M322 1 6 b fiiJC0.hffi^fiS 

ft** 5), ^y h/X;H 4 aSr^^Mftofci^ 

rH2<7)**'<o*ip^i^*r»»S*5o w<a*s 

v^fctS^«c»<a*Six5o xb c yft^^2 4 

T^^^T, ±^[Hlte«4 2 a^U ? T^Hlteffi4 2 b^r 
SI1 6 1 1 t(^^ai[Hl^^^5 a ^co^*, tfyxm 
6±i:i/^h«AOill8iJ«^5o 
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3 3^Ht^7^1I16lrJ:fHT, Ts^s* y 
[0 0 2 0] H±*>J:5tt»tf=*r* #7^«16*X 

nrte&ttttfc-t-*a jw-, ^y^h;x>i4bW7 

£i±T, ^W!J3/hyX/H4bTSWSyH4 
e^Xf^S^l 6<^Hffitrflll^®jai 6 bftij6D_Lffi£: 

iitms*ftd«6, ^y^/F;x/n4bH^w 

[0 0 2 1] M±mW<D X 5 * 1 
aSTft -^Oxy?/f/X;V14a, 14b*#7 

*jic0^f>T H U— 37^ — y ;/ h J X/V 1 4 
a, 1 4 b StS-^^e-^ 4 9 a, 

49bM-^^^T59a, 5 9b^fi5© 

x, * y y h y X/v i4a, Hbii 

^f7^SSl 6±CMf^^v^hSA, B^rS^: 

as je u * a* & es'j i-tfc#& ur^7^ s% 1 6 co #t 

-/V3 7^ N -^^D^h/X/WUa, 1 4 b 
:W77S«1 6^SV^(C^-fp]-T5 2^32 1 6 a 

[0 0 2 2] H3f±, »2*Ji^<7)*ffi&3S3S«<&«j« 

K i ^«^'*H«ass«*«^^fc«JS«) 2 x? jx x 

©«F#*WL-"CttWS:«l»i-So H**>J:5f^ 

*y >;/ hyX/H 4 a x 14b, Hc^^UyxF 
«©fltie*:S:Jt*o :jie)3aw!lyh;X;H4 

a , i4b, i 4 c %ti?tim&\^ m—mtfj K 
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xy^F;X;H4a, 1 4 c (1, L/^xF$A 
t°>X7 :yX3 2tpO#^f^xStgl 6±(cn±ffl 
L> xy-yh;X;V14b^ Uy7 h^B^-pf* try 

[0 0 2 3] f2^M^l«M8tm 3fliC0^ 
y^h;X;H4a, 14 b, 14c^^7X|Sl6 

3 7«t ^y^/X>14a, 14b, 14 c 

Sr3Mitt^lWiS*T«:lilttfP**Sr fc fc LTv^oo 

io -C, y 5/ b J X/V 14a, 14b, 14c £bl£tf 

4 7 *R*t5j65*^ftV\ Lfc/^oT, #7 

5r^^^^ 0 Sfcfc:, tp£M<nM— <DX}) y YJ x 

y ^ h y x^& i 0*1*1-5 t 5 0 

[0 0 2 4] J^_b, SHISffil^HnUTCOJRWfcRWUfc 
v\ Mtui. i/^hi^iM«7^SH6^0 

[0025] * fc, X y y V J X/V 14a, 14b Mift 

co»^fc*S:ftffli-5wfct>-C#5o ftmt 

30 y s> h y X/P 14a, 1 4 b (1, 

Wttitf^vv?^ h«^a^*>*Sr«ffii-3Cfc*«"C 
[0 0 2 6] * fc, ^ y y h y X/P 14a, 14b i^tt 

hyX;V14a, 14bl^Mtli^#6<3:5^« 

40 fct^#5o m^fcffiif (y^) ^^r#^ 

y 3/ h y X/V 1 4 a , 14b t, — tfc(0 

StR^m»fc*^afift«^iJlcV^aiELfc"C^y y hyx> 
14a, 14b 4rftV^tt5- fc fct?* 6 Q 
[0 0 2 7] ^^JSWSrJiy^^^ail^igffl 

/H 4 a , 14b {C-ttt^Pixttjie-C* 3 i 5 ^*J* b 
X, StR^fcl-»ft^*ft5^!x^>^ift*«v^t-t5 

«^r^^ y 3/ h y x/n 4 a , i4b 

so U — tteoXIE^y^^^fc^^^^^^^iS^ftv^ 
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mi^t^^V y h/X/W 4 a, 14 bSrftv^tt^r. 

[0028] z(Dmm^mmmm^mmir^m 

»*©*)S5«lW*Sr«V^lt5Ci:t>T»*5o 
ili»iO?tV^» I i J y h ; X>H 4 a , 1 4 b £r 

h y X/ix 14a, 14b {^-tix-PttWie U — tfccoXtR 

0>ftfr&*<0«<0ft*fcfc"O*!J y hyX/H 4 a, 14 
[0 0 3 0] ^<^»WB:, Sfcl^ 2«JK*)*#:«H56^ 



[0 0 3 1 ] 
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20 
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[0 0 3 2] n««2<DX««»tt*»:, 

[0 0 3 3] 3 0&K^tt*tiU 

[0 0 3 4] !f$94 0£ft&9£1KHU *f*l^ 

[0 3] ^2HJSw^*ffife3is«*^-ria'c*>So 

14 * y y h J X/P 

14a, 14b, 14c *V y h 

1 6 ^7^11 

2 6 ^^y^mmmm 

3 7 #V 



mi] 



[0 2] 



35b 35a 37 35a I 
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